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Attempt any FOUR questions 
Question 1 


a) An odometer on a car shows a change of 4041 km in driving from Sydney to Perth. For 


a plane, travelling in a straight line, the same journey is 3279 km west (264.1°), Gs the 
crow flies). 


(i) Explain why there is a difference, and which measurement is an indication of 
displacement. 


(ii) Which of these measurements is a vector and why? (10 marks) 


b) Florence Griffith-Joyner holds the woman’s world sprinting record for 100 m with a 
time of 10.49 seconds. Calculate her average velocity. 


(5 marks) 


c) A 900 kg car travelling at a speed of 2.0 m/s accelerates to a speed of 12 m/s in 9.5 
seconds. 


(1) Calculate the acceleration 
(ii) Determine the momentum of the car when the speed is 8.0 m/s. (5 marks) 


d) A hammer is dropped from the deck of the Sydney harbour bridge, 49 m above the 
water. Ignoring air resistance: 


(1) Calculate how far has it fallen in 2.6 seconds | 
(ii) What is the velocity of the hammer 1.5 seconds after it is released? 
(111) How long will it take to hit the water? (5 marks) 


Figure 1 Sydney harbour bridge 
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Question 2 


a) A man is pushing a wheelbarrow with constant velocity with a force 
of 60 N for a distance of 200 m. 


(i) Calculate how much work has been done by the man. 


(ii) If he completes this distance in 120 seconds, how much power 
has the man produced? (5 marks) 


b) The second hand of a large horizontal garden clock in Figure 2 completes one 


revolution every minute. 


(i) Calculate the angular velocity @ oe the second hand 
in radians/second. 


(ii) Would this change if the clock was much smaller? 


(iii) Calculate the velocity of an ant which is standing 
on the second hand of this clock at a point 2.5 m 
from: the centre. 


(iv) Using this velocity, determine the centripetal 


force experienced by the ant, if it has a mass of 
0.8 g. | 


c) Use Figure 3 and Archimedes’ Principle to explain how a 
metal boat floats, despite being made of a material which 
sinks in water 


Figure 3 Floating boat 


d) A lead sinker shown in Figure 4 is found to weigh 68.6 N 
when using a spring balance in air. 


(i) What is the mass of the lead? 


(ii) Calculate the volume of the sinker knowing lead has a 
density of p = 11 300 kg/m’ 


(ii) Calculate the upward buoyant force, which is equal to the 
weight of the displaced water, on the sinker 


(iv) Calculate the apparent weight measured on the spring 
balance when the sinker is submerged underwater as 
shown in Figure 4. 


Figure 2 Garden clock | 
(5 marks) 


(5 marks) 


water 


Figure 4 Sinker weight measured in air and underwater 


(10 marks) 
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Question 3 


(a) Explain why, in terms of kinetic and potential 
energy, a roller coaster has a low speed on the 
crests and a high speed in the troughs of its track 
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Figure 5 Rollercoaster 


(b) A plane flying horizontally at an altitude of 1 200 m has a mass of 


17 000 kg and a velocity of 200 m/s. Find the plane’s: 
(1) The potential energy of height. 
(ii) The kinetic energy of motion. 


(5 marks) 


(iii) If the plane glided down without any friction, so that all the plane’s total energy 
was converted to velocity at ground level, how fast would it be going? 


(c) A spanner is used to loosen a bolt. The torque 
needed to accomplish this is 12 Nm. 


- G) If the same force is applied at points A and B, 
which force will produce the most torque? 


(ii) If the point A is 1.0 m, and the point B is 2.5 
m from the center of the bolt, how much force 
will be needed to loosen the bolt for both 
positions. | | 


(10 marks) 


(10 marks) 


Question 4 is on page 5 
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Question 4 
a) Two +2 mC test charges are placed 10 cm away from each other. Calculate: 
(i) The electrostatic force between the two charges. 
(11) Is the force repulsive or attractive? 
(iii) If the magnitude of both charges is doubled, what is the new electrostatic force 


magnitude? 
oy) Draw a diagram of the direction of the electric field seoaee by the charges. _ 


(10 marks) 


b) A 3 kQ resistor is placed in a 
circuit with a 9.0 V battery. 

(i) Calculate the current that 

would flow in the circuit the 


circuit 
(11) Calculate the . power 
produced by the battery — | | _ = 
| Figure 6 Single resistor in n circuit 
(10 marks) 
c) Magnetic fields | 
(1) Sketch the magnetic field lines around a bar magnet 
(11) Sketch the magnetic field lines around a current carrying wire. 
(5 marks) 


Question 5 is on page 6 
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~ Question 5 


a) When listening to a sound: | | 
(i) Explain, how you would notice the difference between high and low frequencies. - 
(11) How would you notice the difference between high and low amplitudes. 


(iii) By observation, determine the amplitude and wavelength of the wave shown in Figure | 


(iv) If the frequency of this wave is 9.0 Hz, calculate its speed. 


Figure 7 Image of wave 


(10 marks) 


b) A ray of light is directed towards a water surface 


(i) As light passes through a sample of glass it slows to 2.0 x 10° m/s. Calculate the 
refractive index of the glass. | 


(i) A ray of light enters a water surface as shown in Figure 8 at an angle of 45°. Use 
Snell’s law to calculate the angle of refraction. 


(10 marks) 


Figure 8 Refractive index of glass 


c) Calculate the energy of a photon of blue light with a wavelength of 420 nm. (5 marks) 
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Question 6 


a) Helium has an atomic number of 2. List how many electrons, protons and neutrons you 
would find making up a single atom, and where they would be found. 


(5 marks) 


b) Explain the difference between a chemical and a nuclear reaction. (5 marks) 


c) Carbon-14 decays with a half life of 5730 years. If the initial number of nuclei of carbon a 
sample is 20 000, how many would remain after 17190 years, ie 3 half lives. 


(5 marks) 


d) Radiations 


(1) Explain what is meant by the three nuclear radiations a”*, B and y rays and give a rough 
indication as to their penetration power 
(S marks) 
(ii) Explain why gases such as hydrogen gas emit only certain wavelengths of light making 
up discrete lines in a spectrum, and nothing in between these wavelengths. 


(5 marks) 


Please remember - This examination question paper MUST BE HANDED IN. 
Failure to do so may result in the cancellation of all marks for this examination. 


Writing your name and number on the front will help us confirm that your paper has been 
returned. 


FUNDAMENTAL CONSTANTS AND DATA 


Acceleration due to gravity = 9.80 ms 
Acceleration due to gravity on Mars, gmars = 3.7 m/s” 
k (in Coulomb’s law) = 9.0 x 109 N m2 C-2 
Magnitude of electronic charge e = 1.6 x 10-19 C 
Electron mass me = 9.1 x 10-3! kg 

Proton mass mp = 1.67 x 10-7’ kg 

Speed of light in vacuum c = 3.0 x 108? ms! 
Speed of sound in air = 344 ms“! 

Planck’s constant h = 6.6 x 10-34 Js 

Atomic mass unit uv = 1.66054 x 10-27 kg 

Mass of Earth = 5.97 x 1024 kg 

Earth-Sun distance = 1.50 x 108 km 

Density of air = 1.21 kg/m? 

Density of pure water = 1000 kg/m” 

Density of sea water = 1030 kg/m 


List of Equations and Relevant Constants is on page 8 
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LIST OF EQUATIONS AND RELEVANT CONSTANTS 


Motion 


Equations of motion 


Vectors a d 7 
A,, =A cos pee v=vy tat" 
A, =A si 

y =A sind Speed. ae [3 
f d = Moria 


Av 


Acceleration @ = —— 


A=A +2 


vo =v +2ad 


Forces 
SF = ma 
FF =0 @ equilibrium 


Momentum 


p=mv 


Fluids 


mass om 
Density P~ volume — V 


Weight w = mg 7 
Pressure P = = 


I, = pVg 


Rotational motion 
0= ct 
Vv=ra 


Work and impulse 


W = Fd 


y 

v 

Centripetal F = m— 
7 r 


Impulse = Ft = A(mv) 


Electric field 


hee 


q 


Electostatic force 


Magnetic 


F = qvB | 


Snell’s law 
n, sin€, =n, sin€, 


Electromagnetic 


E=hf 


Ohms’s Law 


V=IR Waves 
Series resistors Electrical Power v=fr 
R=R)+Ro+R3.... 1 
Parallel resistors P=IV Frequency f = ———— 
| period T 


Nuclear decay 
N=WN,2°” 


passe LAOB RA SSL ERS CU ENTER STDS OSES EIA TEASER DUS RAB IRGH A ETC TEASED FORCE BERS BOOM PSE ERR BINED OHNE BARI USS REE EN ASIANA NIEMINEN AAO OH 


se SEARLE ORR ORRIN 


